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aerospace system analysis. Significant effort was also devoted to post-processing of data, 
chiefly through comparison of similar data for alternative vehicle concepts. Such 
comparison is an essential requirement for designers to make informed choices between 
alternatives. 
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database grew: delays became unacceptably long. Alternative database technologies will 
need to be implemented for an operational system. 
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The user will use Login to get to the next step in the process. 
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Provides a relatively secure starting point for entry in to the ADTT Website. 
Currently the passwords are not fully encrypted allowing the administrator access 
to the users passwords, so the users are asked to provide non-sensitive passwords 
at this time. 
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is started by selecting the Views tab. 
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Allows user to look at 3D geometry based on original CAD data. 
Full summary of this tool can be found in Reference 1 . 
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3.9 Vuent Geometry Annotation 
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3.12 Selecting Vehicles for Comparison Step One 



One vehicle from each list is selected and then the user clicks the Compare 
Vehicles button to bring up a new window with the comparison views. 
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The user can select from the list of views which will appear in both windows. 
The lower left hand buttons generally operate on both geometries, though there 
are some bugs to be worked out in this function. 

The views can be manipulated independently within the comparison window o 
detached from the parent window via the 1 button. 
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3.16 Analysis Launched Window 







3.17.2 Viewing 2D Plotting Window Two 
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Customize plot by using right mouse commands from plot window below 


The top of the final plot window allows the user to select which variables are to 
be plotted from a list of available parameters. 

The plot is filled in the lower portion of the window after selecting Update Plot. 




o 

£ 

<L> 

bD 

cd oo 
Oh -h 




The user can enter up to 30 characters per legend using the Return button to get 
back to the plotting page. 

The user will need to click the Update Plot button for the changes to the legend 
to take effect. 
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Contains 'snapshot' of parameters used for analysis. 

Only includes input and output parameters for the analysis. Geometric parameters 
for the vehicle can be found in the Concepts tree under the given vehicle's 
Parameters tab. 



4.0 Tools 



4.1.1 ProEngineer 

Pro Engineer was used to build most of the geometry for 4 candidate 2nd 
generation RLV concepts. ProProgram can be used to facilitate regeneration using new 
parameter values read from an input file. A trail file is recorded for such an update and 
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4.1.3 CAD Packages Recommendations 

ProEngineer is well-suited to parametric update. Catia can be driven in this fashion for 
some geometry changes, but it is unwieldy. SDRC-IDEAS and Unigraphics CAD 
systems can be included as appropriate. Some facility for dealing with IGES and STEP 
data from external sources should be added. 
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from standard native CAD packages and a way for the primary viewer to run a vii 
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manipulate the views with a pull down menu. The navigation tools provided work only 
marginally, with some problems synchronizing the two inner viewing windows. 

4.3.2 Analysis Codes 

It is the eventual intent to allow a user to launch a wide variety of analysis codes 
via a webpage form. To show the proof of concept the conceptual analysis code HAVOC 
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4.3.5 2D Plotting Recommendations 

The software package evaluated and incorporated provides a reasonable level of 
scientific plotting capability. It is possible that other 2D plotting languages could be 
incorporated if needed in the future, however at this time the current package is 
considered to be satisfactory. Some of the elements that are missing which may be 
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other programs, chat windows and fde transfers. The chat sessions and whiteboard can 
be saved for future reference. 

Other geometry viewing packages advertise the ability to collaborate between 
users. Actify's Spin application has provisions for marking up the geometry with pointers 
and text, but not yet freehand drawing. 
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Note that the retrieveListO method consumes a substantial amount of time due to 
insufficient algorithm. 



Direct Known Subclasses: 

Analysis , Concept, Discipline. Mission. NameValue. Part. Project. Run, 
Subassembly . Trajectory, TraiectorvPoint. Trai ectorvPointValue. Vehicle. 
Version 
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Analysis objects are under a Discipline object. To query or add Analysis objects that 
belong to a discipline, one can use: 

§ getCollectionItem(int plndex ) or getCollectionItem(java.lang.String pValue) 
returns a RLVCollection object that can be cast to Analysis object. 

§ getCollectionSizeQ returns number of Analysis objects of the discipline. 
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§ getMissionSizeO returns number of Mission objects of the project. 
6. Trajectory: 

com.nasa.rlv 
Class Trajectory 

j ava . lang . Ob j ect 
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TrajectoryPoint objects are under a Trajectory object. To query or add TrajectoryPoint 
objects that belong to a trajectory, one can use: 

§ getCollectionltem (int plndex ) or getCollectionltem (java. lang. String pValue) 
returns a RLVCollection object that can be cast to TrajectoryPoint object. 
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To retrieve all of the Part objects in the database, one can use: 

§ ManagerObjectStore.retrieveList(new PartQ) returns a vector list of all Part 
objects. 

Part objects are under a Subassembly object. To query or add Part objects that belong to 
a subassembly, one can use: 


§ getCollectionltem (int plndex) or getCollectionltem (java. lang. String p Value ) 
returns a RLVCollection object that can be cast to Part object. 

§ getCollectionSizeO returns number of Part objects of the subassembly. 

4.5.1 .2 Data Attributes: 
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wa.lang.String pUnit, 

va. lang. String pType) returns Boolean which 



Page No. 


r^ 

m 


document), document type (e.g. doc, gif, jpg, txt, dat, pdf, and other file type extensions), 
document description, document owner where only owner can remove the document 
from the database, document created date, and date of last access. 
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4. Geometry Attribute: 

com.nasa.rlv 

Class RLVGeometryFile 

j ava . lang . Obj ect 
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RLV Account interface includes the following attributes: account, email, name, 
organization, and phone. Setter/Getter methods are used to access to RLVAccount 
attributes. 


2. RL VA uthorization 

com.nasa.rlv 

Class RLVAuthorization 

j ava . lang . Ob j ect 



o’ 

£ 


cd 

Ph 






> 

ctf ^ 

Cd p 

«»■: 

a « ? 

2 u£ 


X 

CD 

i — l 

B 

O 

U 

<U 

4-> 

P 

XI 


CD 

4J 

3 

X 

-H 

-P 

4-> 

< 


-p 

3 

2 

O 

U 

o 

£ 

PI 




■H 

d) 

> 



u 

-p 

r — 1 


CD 

-p 

3 

u 


-p 

-p 

X 



3 

< 

■H 

03 


X 


u 

U1 


■H 

CD 

-p 

03 


u 

-P 

-p 

3 


-p 

3 

03 



-p 

rQ 


B 


< 

•H 

03 

0 


• 

u 

m 

V 


0) 

-p 

03 

1 


-p 

-p 

3 

1 


3 

03 


+ 


X 

• 

B 



■H 

03 

0 



u 

m 

U 



-p 

o3 

i 


p) 

-p 

3 

i 


u 

03 


+ 


CD 

• 

6 _ 



■r~i 

03 

0 



rQ 

m 

u 



o 

03 

i 




3 

i 



0) 

• — 

+ 



Q 

B 




03 

0 





o 


<D 

IQ 

ID 

> 

iH 

U 

(0 

IQ 

(d 

g 

8 

0 

1 
I 

+ 


P 

o 

.cd 

*G 

P 


R 

S 

O 

S 

s 


p 

4b 


CZ) 

cZ) 

cd 

T— “H 

o 

•§ 

cz) 

cd 

CZ) 

P 

M 

Pi 

CD 


^5 


.g 



0) 

CZ) 

cd 

*P 

P 

cd 

cd 

^P 

o 

a 

pT 

CD 

> 

<D 

o 

4—4 

*P 



P 

4 — > 

cd 

*P 

od 

*P 

X 

CD 

P 

p 

CD 

g 

> 

O 

ffi 

§ 

P 

a - 

CD 



P 

Pi 

E 

HH 

, P. 


P< 



o 

4-4 

GO 

4-> 

S 

o 

o 

JD 

13 

> 

•s 

"p 

cz) 

4— • 

O 



o 

CD 

<PH 

o 

CD 

*P 

p 

cd 

2 



S’ 

toD 

*p 

CD 

cd 

4-4 



o 

# g 

CD 

4— > 

"P 

O 

-3 



p 

13 

CD 

O 

p 



P 

*p 


CD 

Jp 



fa 

p 

o 

o 

S 

O 

4-* 

o 

4— > 

Pi 

o 

4-4 

2 



i 

§ 

CD 

S’ 

P 

*p 



4h 

O 

? 

o 

CZ) 

CD 

cd 

o 

4-4 



CZ) 

4— » 

.g 

2 

o 

g> 

2 

CD 

f 1 < 

P 

cz) 

P 

Pi 

‘C 



o 

g 

> 

cd 

o 



Ph 

cd 

CZ) 

£ 


o 

jap 



X3 

J3 

4— » 

H— I 

P 

CD 

nd 

Id 

p 

d) 



p 

4b 

o 

O 

Id 

d 

'5b 

Q 

§ 

rj' 

4— > 
4— » 

CD 



.g 

4— > 

HH 


CZ) 

cd 



*c3 

S 

CZ) 

CD 

P 

*4-> 

2 

& 

X 

2 

CD 

P 


P 

4b 

bD 

cd 

4—4 

cd 

O 

o 

p 


# P 

*P 


4— > 

p 


s. 

o 

bfi 

p 

# o 

4—* 

CZ) 

CD 

cd 

% 

cd 

CD 

C! 

P 

& 

§ 

pH 

O 

P 

cd" 

o 

0 
2 

1 

g 

*> 

P 

2 

p 

*CZ) 

j2 

> 

O 

P 

O 

CZ) 

cd 

4—* 

cd 

p 

i3 

o 

Pi 

cd 

4-4 

o 

a 

cd 

CZ) 

cd 

"P 

s 

&b 

cd 

"P 

o 

U 

CD 

4b 

H 

4b 

00 

4-4 

3 

cd 

P 

i 



£ 

PQ 

CZ) 

Jh 

"E 

C+-H 

o 

"P 

P 

4b 

p 

o 

irj 


Q 

p 


4-» , 

P 



O 

o 

o 

CD 

4— • 

CZ) 

cd 

2 


Page No. 


<N 



C Z) i 

<L> 43 

3 & 

.2 o 


H « c 
«J ■£ 3 

.a .gp g 

S 2 | 

iS Cfl <D 


Lh W & 

! o & 
I <D O 

!£ -a 

’ -— ! O 


£ ^ 

SP ^ 2 

.9 g 

a x > +* 
a os o 
as ^ <D 

a .s s* 

2 x ° 

43 O 4J 

^ S £ 

_ ; £ O 
§ U M 

.1 s .a 

+3 

£ £ 'g 

t? S o 

.»£.§ 

T^O OS 

® T3 <d 

a | g 

-2 « S) 

<z> a* C 



vendors to choose from, and it makes sharing data easier. 
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server per adttWeb project request. 
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object must be added in: 

/T OMC AT_HOME/ conf/ server .xml 



Project/Mission objects for the navigation tree. This is a runtime process 
if there is any update action to the database. 
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VO 


o Admin Account: not implemented since it’s not the task priority 
DELETE 

o User Account: not implemented since it’s not the task priority 
o Admin Account: not implemented since it’s not the task priority 
LOGOUT: fully implemented. 
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File/Directory structure: 

/T OMC AT_HOME/webapps/ adttW eb/userLogin/ 




The default navigation tree is the Project/Concept objects tree. The tree appears on the 
left frame of the page. There are also hyperlinks (concepts, Missions, and Analyses) that 
allow user to click to get the new navigation tree or refresh the existing navigation tree. 
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URL: http : //hostname/ adttW eb/T abNotes/obi ectNotes .i sp 
Click on Notes tab. Image source: /adttWeb/images/tab/notes.gif 
Displays the white-board notes of the object. 

Functions: User can edit the notes and save it into the database 

(ZadttWeb/TabNotes/updateNotes.jsp) 
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/ViewGeometry/comparingGeometries Via Vuent.jsp: Displays the 
two chosen vehicles for comparison side by side. 


URL: http ://hostname/ adttW eb/T abDocuments/viewDocuments . i sp 
Click on Documents tab. Image source: /adttWeb/images/tab/docs.gif 
Displays the object related documents. Document list is the technical 
documentations associated with the object that user uploads to the 
database. Document attributes have six fields: name (once the document 
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The scenario is when user clicks on the button to run an HAVOC analysis job of the 
current vehicle, the request will be sent and executed on the application logic. The job i 
to retrieve information necessary of the vehicle, create the environment for the analysis 
run, and launch the analysis run to Octane02. 
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There are sequences of processes happening when an analysis job is submitted. 

- (1) User launches an analysis job from URL: 

http://host/adttWeb/TabAnalyze/analvze.ist> 

- (2) The analysis job will be sent to the application server (sun574) using RMI client 
stuff classes: DataAccessClient, which will marshal the message and send it to RMI 
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If all the above tasks in step (5) success, then this will inv 



Generally in house java implementation of an application servers lack transaction 
management, security, concurrency, load balancing, and connection pooling. The current 
system only allows a small number of users. It depends on the built-in lock mechanism 
of the database vendor to manage the transaction. 



6.0 System Networking and Securit 
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raise some difficulties: 

• The delta time from user’s point-and-click to the data available on Taco 
point is at some small delay. User sometime needs to ‘hit’ the refresh 
button. 

• Analysis and geometry data are exposed on the external machine. 
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This is a never-wanted plan because of several concerns: 

• All data and database are resided on unprotected machine outside of the 
firewall. 

• Cod must support individual user account in order to set ssh to send requested 
commands to internal server. 
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the process of bringing the adttWeb website to the respective users. 


6.6 Diagrams 
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Netmeeting to support the collaborative element. There are new tools making it to 
market on a regular basis and some effort should be spent on further evaluation prior to 
choosing the best tool for production use. 
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1 1 Networking through browser 
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Two separate Catia models created each with both halves created as separate solids. 
Catia models run through Vuent Catia Translator independently. 

Resulting ,3dx files brought together in one Workspace/Project in Vuent Optimizer 
Opposite sides hidden in Vuent viewing session via the Parts Manager. 

View saved using ‘Save’ button and selecting jpeg format. 


Discussion: 

It is relatively easy to create half models in Catia and mirror them across any defined 
plane. Both baseline and modified geometry should share a common reference system to 
ensure the comparison turns out as desired. Note that the creation of the modified geometry 
was done by manually moving the extended defining points and re-creating the revolved 
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Steps: 


Two separate Catia models created using lines based on points to create surfaces. 
Catia models run through Vuent Catia Translator independently. 

Resulting ,3dx files brought together in one Workspace/Project in Vuent Optimizer. 
Parts set to different contrasting colors. 


<N cn Tt 10 
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Two separate Catia models created using lines based on points to create surfaces. 
Catia models run through Vuent Catia Translator independently. 

Resulting ,3dx files brought together in one Workspace/Project in Vuent Optimizer. 
Baseline part set to contrasting color. 


5. ‘Pick’ color set to contrasting color via Preferences Menu (right mouse). 

6. Modified part selected with Assembly Manager and using the right mouse ‘ Select’ . 

7. View saved using ‘Save’ button and selecting jpeg format. 

Discussion: 

This was set up, using the selected state viewing characteristics to nrovide the 
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P°^ e I __ ‘^LocailnixineF' 

Figure 3 Window Size Different from Original Annotation 


The window size affects the view of the geometry. The concern is that the geometry 
appears modified when no changes have yet been made. There is no standard window size and it 
is likely that every user will have different window sizes. The geometry needs to be presented in 
it s original aspect ratio to be accurately represented. This is a serious concern however no fix 
has been offered in time for the upcoming demonstration. 
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1 Purpose/ Background 

The purpose of this document is to document the procedures to process geometry data from Pro- 
Engineer (ProE) to a HAVOC readable file format. This process was done in supporting the 
ADTT effort; in which, the ProE geometries were parameterized to accept geometry changes 
made from the ADTT web site. This updated geometry is then processed and used to run 
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Figure 2, HAVOC Point Order 


3 ProE Geometry Generation 
3.1 Assembly Structure 

All the geometries in the Wing-Body vehicle are assembled in ProE in a fashion shown in Figure 
3. This assembly structure information is then exported as a bill-of-material (BOM) ASCII file to 
be read by the ADTT database (Figure 4). 
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. Set up Coordinate Sys. and a set of datum planes(XY, YZ, and XZ) 
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3.6 Parameterization and Pro/Program 

Each and every component of the Wing-Body is parameterized in some manner. The 
Appendix contains three drawings of the WB geometry with the driving parameters identified. 
These drawings and others are posted on the ADTT site for the users as a reference. All 
parameters are set up to be able to drive the geometry changes from a text file input. This was 
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endix , Wing-Body Parameter 
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Summary of the scripting/programming written to a new modified Catia 
model using baseline geometry and a new length input from a file. 

Document : Birdies//d:/hawke/Reports/CatiaGeometryScript.doc 
Author: Veronica Hawke 
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routines from the main program. Compiling the code required using the catgeo script included 
in the Catia administrator’s files. 
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Figure 2 Modified Fly-Back-Booster Bodies 


Files 

The files used for this task and a brief description of each are listed below. The text of 
the files listed (except for the Catia models) are included in Appendix A.l. All of the files with 
the exception of USRENV.dcls (in ~hawke home directory) can be found in Octane02 under 



aesirea elements ot tne geometry. Ultimately a more elegant w< 
of obtaining the needed element information should be possible 
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WRITE (24,15) I , JADP, NIDEN, JELE, LIDEN, IER 


WRITE (24,*) " I END = " , IEND 


* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* -X 

* * 

* * 

* (L) * 

* > * 

•X O * 

* X) * 

* rtf * 

■x * 

* t3 * 

* (D * 

* d * 

* rtf * 

* (D * 

* * 
•X U * 

* -X 

* (L) * 
■X i — I -X 
•X -H -X 

* 4-1 * 

•X -X 

-x P -x 

■X -H -X 

* -X 

■x t 3 -x 
-X £ -x 
■x 3 -x 
■x O * 

* 44 -X 

■X * 

-X CQ -X 

* rtf * 

* -X 

■X CQ -X 
•X JJ -X 
■X £ -x 
■x (L) -x 
■x £ -x 

■x (U -x 

■X i — I -X 

•x <D -x 

■X -X 

■x O -x 

■X -|_) -X 

* -X 

•X CQ -X 

■X ** -X 

■X Q -X 

-X I — I -K 

-X -X 

-x U -x 

* (D * 

■x tj) -X 

-x d) -x 

* 4 -> * 
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-X -H -X 
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■X CQ -X 
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* 4 _) * 
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■X -X 
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■X JJ -X 
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-X Td -x 

■X QD -X 
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* -X 
■X 
■X 
■X 
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■X 
■X 
■X 
■X 
■X 
■X 
■X 
■X 
■X 
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-X H -X 
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all old elements except those 



Page No. 
Appendix B.41 


* * 
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CALL GSOIOO (MNUM, JPT1 , JPT2 , DIST, IER, LAB) 


CALL GSOOCX (MNUM, JPT, DX, DY, DZ , JCPT, IER, LAB) 
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CALL GSZGSO (MNUM, JSO, JTR, JGSO, IER, LAB) 
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CALL GCWSCY (MNUM, PTC1 , PTC2 , RAD , THK, NBCUT , JSOL, IER, LAB) 


(TRA2 ) of symmetry about a plane and 
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